This paper contains some results on graceful labeling. We prove that the path union of complete bipartite graph and join sum of complete bipartite graphs are graceful. We also prove that star of complete bipartite graph is graceful.
1 Introduction :
Let G = (V, E) be a simple, undirected and finite graph with p vertices and q edges. In this work K m,n denotes a complete bipartite graph. For all other terminology and notations we follows Harary (Harary 1972 ). We will give brief summary of definitions which are useful for this paper.
Definition−1.1:
A function f is called graceful labeling of a graph G = (V, E) if f : V −→ {0, 1, . . . , q} is injective and the induce function f * : E −→ {1, 2, . . . , q} defined as f * (e = uv) = |f (u) − f (v)| is bijective, ∀ e = uv ∈ E. A graph G, which admits graceful labeling is called graceful graph. Definition−1.2: Let G be a graph and G 1 , G 2 , . . . , G n , n ≥ 2 be n copies of graph G. Then the graph obtained by adding an edge from G i to G i+1 (i = 1, 2, . . . , n − 1) is called path union of G. Definition−1.3: Consider t copies of a graph G 0 . Then graph G =< G In present paper we introduced gracefulness of path union of complete bipartite graph, join sum of complete bipartite graphs and star of a complete bipartite graph.
2 Main Results :
. . . ; K mt,nt > the join sum of complete bipartite graphs is graceful, where m 1 , n 1 , . . . , m t , n t ∈ N .
Proof : Let G be the join sum of complete bipartite graphs K m 1 ,n 1 , . . . , K mt,nt , where
be vertices of the complete bipartite graphs K m i ,n i , ∀ i = 1, 2, . . . , t. Let w 1 , w 2 , . . . , w t−1 be vertices for join sum of the complete bipartite graphs and join vertices (u i,n i , w i ), (w i , u i+1,1 ), ∀ i = 1, 2, . . . , t − 1 by an edge to produce join sum of complete bipartite graphs < K m 1 ,n 1 ; . . . ; K mt,nt >.
We define labeling function f : V −→ {0, 1, . . . , q}, where q = Σ t i=1 m i n i + 2(t − 1) as follows:
∀ j = 2, 3, . . . , t. Above labeling pattern give rise graceful labeling to < K m 1 ,n 1 ; . . . ; K mt,nt >. Proof : Let G be a path union of complete bipartite graphs K m 1 ,n 1 , . . . , K mt,nt , where m 1 , n 1 , . . . , m t , n t ∈ N . To produce the path union of this graphs we join u i,m i with v i+1,1 by an edge, ∀ i = 1, 2, . . . , t − 1, where
We define labeling function f : V −→ {0, 1, . . . , q}, where q = Σ t i=1 m i n i + (t − 1) as follows:
∀ j = 2, 3, . . . , t. Above labeling pattern give rise graceful labeling to required graph.
Illustration−2.4:
Path union of K 3,2 ; K 4,3 ; K 1,4 and its graceful labeling shown in figure−2, in which edge labels are descending order at lower set of vertices.
Figure−2
Theorem−2.5 : K m,n , the star of a complete bipartite graph is graceful.
We define labeling function f : V −→ {0, 1, . . . , q}, where q = (m + n + 1)mn + m + n as follows:
. . , n; ∀ l = 2, 3, . . . , m + n. Above defined labeling function f give rise edge labels 1, 2, . . . , mn, mn+ 2, mn + 3, . . . , 2mn + 1, 2mn + 3, 2mn + 4, . . . , 3mn + 2, . . . , (mn + 1)(m + n) + 1, . . . , q to all the copies of K m,n . To make K m,n as graceful graph mn + 1, 2(mn + 1), . . . , (m + n)(mn + 1) edge labels to be require. Now we see that the difference of vertex labels for the central copy K )(mn + 1), when m + n ≡ 1 (mod 2) (
)(mn + 1).
Using above sequence we can produce required edge labels by joining corresponding vertex of K (0) m,n with its other copies of K (i) m,n , ∀ i = 1, 2, . . . , m + n. Thus K m,n admits a graceful labeling and so it is a graceful graph. Illustration−2.6: K 3,2 and its graceful labeling shown in figure−3. We discussed here graceful labeling of some graphs obtained by complete bipartite graphs. Present work contributes three new results. Labeling pattern is demonstrated by means of illustrations, which provide better understanding of derived results.
